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Introduction

43
Cephalopods are a group of marine molluscs of great impor- 44 tance not only for the seafood industry, but also for the biomedical, 45 pharmaceutical and cosmetic industries. They are mainly obtained 46 by fishing, whereas their aquaculture production is still very lim-47 ited: 3,652,632 tons by fishing versus 10 tons by aquaculture dur-48 ing 2010 [10] . Nevertheless, cephalopod aquaculture production is 49 expected to increase in the near future attending to recent scien-50 tific advances [8, 23, 35, 37] . The expansion of cephalopod breeding 51 will require advances in reproductive management and the devel-52 opment of reproduction technologies. 53 In particular, sperm cryopreservation is a technique that allows 54 spermatozoa to be stored indefinitely. Among the many advanta-55 ges for breeding programs, it allows sperm availability throughout 56 the year (especially important in seasonal species, or when gamete 57 production differs among sexes or is unpredictable), and a more 58 efficient management of fertilization and selection programs 59 [40] . Specifically, artificial insemination programs would benefit 60 from sperm cryopreservation, improving the culture of oceanic 61 squid species by using in vitro fertilization [38, 41] . These technol-62 ogies could also be used for the preservation of endangered ceph-63 alopod species such as Nautilus pompilius [9] . 64 In cephalopods, spermatozoa can be collected either from ma- fertilization rates [24] . 71 Studies have been carried out on spermatozoon structure and 72 morphological characteristics in several species of cephalopods 73 [5, 7, 13, 14, 16, 17, 25, 27] , spermatophore physics, morphology and 74 physiology [2, 33] , and spermatangium characteristics [19] [20] [21] 32] . 75 Nevertheless, very little information on spermatophores or sper-76 matangium is available [22] . As far as we know, the only precedent 77 on cephalopod spermatophore refrigeration was reported by Naud 78 & Havehand [31] for the cuttlefish Sepia apama and no published 79 information exists on sperm, spermatophore or spermatangium 80 cryobiology for any cephalopod species. 
312
Results of the toxicity assays
313
In Experiment 1, toxicity assays comparing 5% and 15% of the 314 five cryoprotectants showed minor differences among cryoprotec-315 tants or concentrations (Fig. 3) . Only the concentration, as a main This study also presents a working flow cytometry protocol for 423 analyzing squid spermatozoa, which allows the membrane and 424 mitochondrial status of squid spermatozoa to be assessed (adapted 425 from published protocols in other species [30] When only significant main effects were detected, they are indicated in the inset text. If interactions between cryoprotectant type and incubation time were significant, we carried out a pairwise comparison among treatments within each time. In this case, different letters indicate incubation times when treatments were significantly different (differences detailed in the inset text). Active mitochondria ratio is the proportion of spermatozoa with active mitochondria within the intact membrane population.
